Enzymatic activity of glucose oxidase covalently wired via viologen to electrically conductive polypyrrole films.
The surface functionalization of an electrically conductive polypyrrole film (PPY) with a viologen, (N-(2-carboxyl-ethyl)-N'-(4-vinyl-benzyl)-4,4'-bipyridinium dichloride, or CVV) for the covalent immobilization of glucose oxidase (GOD) has been carried out. The viologen was first synthesized and graft polymerized on PPY film. It then served as an anchor via its carboxyl groups for the covalent immobilization of GOD. The surface composition of the as-functionalized substrates was characterized by X-ray photoelectron spectroscopy (XPS). The effects of the CVV monomer concentration on the CVV-graft polymer concentration and the amount of GOD immobilized on the surface were investigated. The activity of the immobilized GOD was compared with that of free GOD and the kinetic effects were also obtained. The cyclic voltammetric (CV) response of the GOD-functionalized PPY substrates was studied in a phosphate buffer solution under an argon atmosphere. The CV results support the mechanism in which CVV acts as a mediator to transfer electron between the electrode and enzyme, and hence regenerating the enzyme in the enzymatic reaction with glucose. High sensitivity and linear response of the enzyme electrode was observed with glucose concentration ranging from 0 to 20 mM.